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It is well-documented that adolescents tend to befriend those who share 
demographic characteristics like gender. Less clear is how culture connects to 
these homogeneous relationships. This study examines the effects of gender-typed 
behavior on adolescent friendships at dyadic and school levels. The friendship 
network data are drawn from the well-known wave 1 ‘saturation school’ 
component of the National Longitudinal Study of Adolescent to Adult Health. I 
show that adolescents tend to befriend those who share similar gender-typed 
behavior, above and beyond simple demographic affiliation. Also, when students 
in particular schools exhibit more heterogeneous gender-typed behavior, the 
expression of gender-typed behavior homophily within schools becomes stronger, 
whereas gender homophily declines. The results support previous research 
showing cultural dispositions shape network patterns, but also provides evidence 
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One of the most consistent findings in social science research is that 
people sort, and get sorted by their sociodemographic attributes (Schelling 2006). 
In mapping adolescent social networks, sociological research has found that youth 
school-based friendships are segregated along gender, racial, age, body weights, 
and religious lines (Carter 2006; Cheadle and Schwadel 2012; de la Haye et al. 
2011; Goodreau, Kitts and Morris 2009; Tatum 2007). Friendship segregation not 
only makes resources, skills, and knowledge unevenly available among 
adolescents, but reinforces intergroup prejudice (Pettigrew and Tropp 2006) and 
increases intergroup inequality (DiMaggio and Garip 2012). In order to offset the 
negative consequences of segregation, scholars and policy makers have begun to 
study under what conditions friendship segregation can be minimized. A number 
of studies suggest that contextual factors, such as population size, residential 
segregation, and demographic composition may moderate adolescent friendship 
segregation. (McFarland et al. 2014; Moody 2001; Mouw and Entwisle 2006; 
Smith et al. 2016). 
Although finding ways to alleviate friendship segregation is an important 
goal, little empirical scholarship assesses the connection between culture and 
friendship segregation. In fact, most segregation research focuses on 
sociodemographic attributes, neglecting that people also associate with one 
another based on their shared attitudes or behaviors (DellaPosta, Shi and Macy 
2015; Lewis 2016). Also, those focusing on contextual factors seldom examine 
cultural contexts, even though cultural sociologists have contended that beliefs 
and actions may broaden intergroup social ties (Pachucki and Breiger 2010). This 
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culture argument, either defining culture as an individual attribute or a context, 
has been corroborated by empirical studies of adults (Basov 2019; Erickson 
1996). Surprisingly, with rare and important exceptions (Kruse and Kroneberg 
2019; Leszczensky and Pink 2019; Schaefer et al. 2011), the systematic study of 
whether culture plays a role in adolescent friendship networks has received less 
scholarly attention. 
Focusing on gender segregation, this paper examines the connection 
between gender-typed behavior and adolescent friendship segregation. I argue that 
we should move analysis of gender and social networks beyond a categorical 
distinction and instead consider the ways adolescents perform their gender 
identities within their cultural environments. On the one hand, gender norms may 
reinforce existing gender boundaries and increase friendship segregation. On the 
other hand, diversity in attitudes and behaviors may create opportunity structures 
and encourage adolescents to befriend peers beyond their demographic attributes. 
By theorizing and testing the relations between gender-typed behavior, 
homophilous networks, and cultural contexts, the current study demonstrates to 
what extent adolescents’ friendship networks are structured by shared behaviors 
around gender in a variety of different school settings. 
The remainder of the article proceeds as follows. The second section 
begins with a critical review of gender segregation, focusing on how social 
network research explains friendship segregation using the concept of homophily. 
The third section introduces gender-typed behavior, connecting this concept to 
gender-diagnostic techniques. The fourth and fifth sections provide possible 
pathways through which gender-typed behavior affects friendship tie formation. 
The sixth section introduces data, measures, and analytic strategy. The seventh 
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and eighth sections present results from network analysis of adolescent 
friendships and self-reported behaviors. The ninth section discusses its theoretical 




























A. Gender Segregation and Homophily 
The finding of gender segregation (the separation of men and women into 
same-gender groups) in social networks, is well-established, yet the mechanisms 
that generate it are relatively poorly understood compared to racial and ethnic 
segregation (Moody 2001; Mouw and Entwisle 2006; Smith et al. 2016; Stark and 
Flache 2011). Drawing on a social network perspective, a dominant explanation 
for gender segregation is that in terms of child development, boys and girls prefer 
relations with same-gender peers in their friendship networks, often called 
“gender homophily” (McPherson, Smith-Lovin and Cook 2001). Derived from 
the Greek words for “love of the same” (McLean 2017: 22), homophily is initially 
defined by structuralist network scholars as a principle that when two actors meet 
or interact, their probability of forming social ties tend to be higher when they 
share similar characteristics (McPherson, Smith-Lovin and Cook 2001). Recent 
studies, moreover, focus on this concept in terms of individual preferences 
(Wimmer and Lewis 2010). In investigating gender homophily, network scholars 
have argued that gender segregation in friendships is largely caused by 
homophilous attraction (McFarland et al. 2014; McPherson, Smith-Lovin and 
Cook 2001; Smith, McPherson and Smith-Lovin 2014). 
While gender homophily provides a plausible explanation for gender 
segregation, it is unclear why adolescents prefer same-gender peers. According to 
McPherson and colleagues (2001: 422), the same-gender preference seems to be 
part of human nature. They claimed that “by the time children enter school, they 
have learned that gender is a permanent personal characteristic.” This 
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socialization claim, however, is an assumption rather than a proved social fact. By 
contrast, gender scholars have found that there is a social location, called “gender 
transgression zone,” in which gender boundaries are constantly negotiated in 
middle childhood (McGuffey and Rich 1999). Moreover, as boys and girls enter 
adolescence, the portion of cross-sex friendships increases (Richards et al. 1998), 
and the strength of gender homophily decreases as the school-level gender 
heterogeneity decreases (McFarland et al. 2014). These findings imply that gender 
homophily is more like a dynamic cultural process than a permanent personal 
characteristic as the socialization thesis (Mead and Morris 1934) may suggest. 
Consequently, we need to examine “gender-typed behavior”—defined 
here as gendered attitudes and behavior—to better understand the mechanisms 
underlying gender segregation. Three research questions are important for this 
knowledge gap. First, how do we conceptualize and measure gender-typed 
behavior? Second, what is the relationship between gender-typed behavior and 
adolescent friendships? Third, under what conditions might categorical gender 
and gender-typed behavior have different effects on friendship segregation? The 
following sections will describe the measurement of gender-typed behavior using 
an inductive approach, and theorize its effect on friendship segregation at the 
dyadic and contextual levels.   
B. Measuring Gender-Typed Behavior in Adolescent Society 
In the field of gender studies, scholars have contended that gender is not 
merely a categorical characteristic. In contrast, gender is both a social category 
and a “routine accomplishment embedded in everyday interaction” (Garfinkel 
1967; West and Zimmerman 1987). In adolescent society, this means boys and 
girls should “produce configurations of behavior that would be seen by others as 
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normative gender behavior” (West and Zimmerman 1987: 134). Otherwise they 
would be discredited as incompetent men or women. Doing gender, by West and 
Zimmerman’s definition, is a set of recurrent daily practices that people use to 
hold accountable for maintaining their “essential” gender identities. 
The doing gender perspective, however, is often explored qualitatively 
(Martin 1998; Mathers 2017; McGuffey and Rich 1999; Pascoe 2012). In recent 
decades, psychologists have developed a concept called gender-typed behavior, 
which quantitatively measures to what extent adolescents align their attitudes and 
behaviors with the gendered expectations (Goble et al. 2012; Jill and Claudia 
2019; Young and Sweeting 2004). For instance, Goble et al. (2012) and Martin et 
al. (2013) observed preschool children’s indoor and outdoor activities in school, 
and recorded their activities by a checklist which includes masculine, feminine, 
and gender-neutral activities. Their findings show that children tend to select 
playmates with similar gender-typed behavior, and that they adjust their 
involvement in gender-typed behavior by the identities of their interaction 
partners. Given that gender-typed behavior explores the dynamics of expectations 
for gendered attitudes and behaviors in interactional contexts, it theoretically fits a 
social constructionist view of gender, and could be a useful tool for measuring 
gendered attitudes and behaviors. 
This study adopts an inductive approach by using self-reported behavior 
from survey data to measure gender-typed behavior. There are several advantages 
to this approach. First, self-reported behaviors can measure to what extent gender 
ideology structures adolescents’ self-presentation (Walker 1994). For example, 
Walker (1994) found when people talk about their friendships, men tend to say 
they share activities and women say they share support through talk, even though 
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these responses are often inconsistent with their actual behaviors with their 
friends. The self-reported behavior, as Walker argues, represents “cultural norms 
of masculinity and femininity” (Walker 1994: 261), and thus provides useful data 
about gendered expectations and gender-typed behavior. 
Second, the inductive approach takes local contexts into account. As 
gender scholars have argued, what constitutes expectations for gendered behavior 
is dependent on the historical and social contexts (West and Zimmerman 2009). 
For instance, Pascoe (2005) found that although dancing implies a loss of 
masculinity for White boys, it is relatively acceptable for Black boys. Also, both 
boys and girls may apply and mobilize masculinity in various ways in school 
settings (Pascoe 2012). By taking local contexts and situations into account 
(Messerschmidt 2009), an inductive approach allows measurement from a set of 
self-reported behavior in concrete settings rather than from abstract theory. 
The current study thus applies the gender diagnosticity method (Lippa and 
Connelly 1990) to measure gender-typed behavior. As an inductive measurement 
technique, gender diagnosticity identifies multiple self-reported behavior items 
that best differentiate different gender groups, which informs a scale by weighting 
these responses. Gender diagnosticity has been widely used in social science 
studies to examine the effects of masculinity and femininity on high school 
academic performance (Jill and Claudia 2019), bullying (Young and Sweeting 
2004), substance use (Mahalik et al. 2015), and weight control behaviors (Nagata 
et al. 2020). In contrast to masculinity questionnaires which rely on gender 
stereotype (e.g. Bem Sex-Role Inventory, see Daigle and Mummert 2013), 
gender-diagnostic techniques produce a proxy measure of gendered expressive act 
and bodily practices derived from local contexts (Martin 1998). Recent studies 
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also demonstrate the reliability and construct validity of the scale developed from 
this technique (Fleming, Harris and Halpern 2017). Overall, this method 
inductively measures shared patterns of behavior related to gendered expectations. 
Perhaps more importantly, it can be adopted to explore the role of culture in 
adolescents’ interactions and friendships (Mohr et al. 2020).  
C. Relations Between Gender-Typed Behavior and Friendship Segregation 
Although network studies have shown that culture, instantiated in roles or 
status, is produced by network positions (McLean 2017), a growing literature 
contends that culture shapes network compositions as well (Fuhse 2009; Godart 
and White 2010; Vaisey and Lizardo 2010). A possible mechanism is culture 
homophily (Baym and Ledbetter 2009; Edelmann and Vaisey 2014; Selfhout et al. 
2009), meaning that people tend to associate with those who share cultural 
attitudes or behaviors. For instance, when studying moral-cultural worldviews and 
network compositions, Vaisey and Lizardo (2010: 1602) proposed that “ties to 
alters whose behaviors, tastes or expressive styles are incompatible with the focal 
actor’s moral-cultural worldview will tend to decay more quickly than ties with 
others who exhibit compatible cues.” The cultural homophily thesis, however, is 
often assumed rather than tested due to the difficulties in modeling tie formation 
process. One exception is Lewis et al. (2012) who found that college students who 
share certain tastes in music and in movies are likely to associate with one another 
on Facebook, providing evidence regarding cultural homophily.1 
Applying culture homophily thesis to adolescents’ gender-typed behavior, 
this study suspects that adolescents who share similar gender-typed behavior, 
 
1 It is possible that friends influence adolescents’ gender-typed behavior. This selection/influence 
question, however, requires a longitudinal design to explore both processes, and is a limitation in 
the current study since I use cross-sectional research design.   
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measured as a weighted combination of self-reported behaviors, are more likely to 
befriend one another. This similarity helps adolescents reduce the costs of 
communication, provides them opportunities to join similar activities, and helps 
them to confirm each other at school (Mehta and Strough 2009). Given many 
youth studies have demonstrated the role of homophilous attraction by gender 
category in friendship networks (Goodreau, Kitts and Morris 2009; Martin et al. 
2013; McFarland et al. 2014), this study focuses on the homophilous attraction by 
gender-typed behavior. To make a distinction between these two types of 
homophilous attraction, this study calls the one by gender category as gender 
homophily, and the other gender-typed behavior homophily. 
 
H1: Adolescents who have similar gender-typed behavior are 
more likely to befriend one another. (gender-typed behavior 
homophily) 
 
Previous analysis on gender and gender-typed activities has shown that 
both factors contribute to gender segregation in preschool children’s friendship 
networks (Martin et al. 2013). Therefore, we can expect adolescents may more 
likely interact with peers who belong to the same gender groups or with similar 
gender-typed behavior. However, research on ethnic homophily also indicates that 
there might be an interaction effect between demographic attributes and self-
identification (Leszczensky and Pink 2019), which in this study means gender-
typed behavior homophily effect may only apply to certain gender groups. I thus 
do a robustness analysis to examine the interaction between gender-typed 
behavior and gender groups.  
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D. Cultural Heterogeneity and Friendship Segregation 
We turn now to examine under what conditions gender category and 
gender-typed behavior have different homophily effects on friendship 
segregation. This study focuses on school-level contextual factors because they 
play an important role in school integration (Carter 2012) and have been explored 
in previous network studies (McFarland et al. 2014; Moody 2001; Mouw and 
Entwisle 2006; Smith et al. 2016). Higher school integration has been found 
beneficial for adolescents’ educational achievement (Mickelson 2015), graduation 
(Billings, Deming and Rockoff 2014), and social competence (Hunter and Elias 
1999). Also, recent network studies focusing on contextual effects have pointed 
out that the expression of homophilous attraction can be modified by 
organizational characteristics (Carter 2012; McFarland et al. 2014; Moody 2001). 
For instance, McFarland and colleagues (2014) found that school size, 
organization of academic and extracurricular activities, and demographic 
composition of school populations, may all influence the strength of 
sociodemographic-based homophily in schools and classrooms (McFarland et al. 
2014). Drawing on their findings, McFarland et al. (2014) propose a network 
ecology theory to emphasize that human environments may shape the expression 
of homophilous attraction and result in different network patterns. 
This study adopts network ecology theory examining contextual factors 
but extends this theory to explore the role of cultural contexts. Although network 
ecology theory suggests that school’s organizational characteristics might have an 
effect on network structures, the current state of the literature has not empirically 
tested if cultural contexts have similar effects on friendship segregation (Smith et 
al. 2016). This extension is important because many education scholars have 
 
11 
argued that merely changing resource structures in schools is insufficient to 
reduce friendship segregation (Carter 2012). In contrast, to facilitate integration 
we should also examine school’s cultural characteristics and find which ones 
would encourage adolescents to cross social lines and interact with different types 
of students. 
With regard to cultural contexts, this study focuses on gender-typed 
behavior heterogeneity. In fact, one of the striking contextual effects in 
McFarland and colleagues’ (2014) study is that increasing gender heterogeneity 
might, counterintuitively, cause greater gender segregation. Drawing on network 
ecology theory, McFarland and colleagues suspect that such association might 
result from the increasing salience of gender or changing opportunity structures of 
interacting with boys and girls. In general, they hypothesize that as school or 
classroom environments become more heterogeneous, they “either select for 
students their various groupings and render certain mechanisms more or less 
salient, or they open up choice and the possibilities for self-selection and 
homophily” (McFarland et al. 2014: 1110). However, it is still unclear whether 
gender-typed behavior heterogeneity has similar effect compared to gender 
heterogeneity. 
Following network ecology theory, this study suspects that adolescents 
might be more likely to associate with others who have similar gender-typed 
behavior when the school-level gender-typed behavior heterogeneity increases. 
This hypothesis assumes more heterogeneous gender-typed behaviors in a school 
provide students more opportunities to meet alters who have similar gender-typed 
behavior. Moreover, in such an environment gender-typed behavior may become 
a salient characteristic for friendship development. I use the standard deviation of 
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gender-typed behavior scores, a simple statistical concept, to operationalize 
school-level gender-typed behavior heterogeneity. 
 
H2a: The homophilous attraction based on gender-typed behavior 
(gender-typed behavior homophily) will be stronger as school-
level gender-typed behavior heterogeneity (standard deviation) 
becomes larger. 
 
On the other hand, as gender-typed behavior becomes a more salient 
attribute in the school, I suspect the relative importance of gender homophily 
might be reduced. According to Prudence Carter (2012), this effect means schools 
might promote cultural flexibility, a propensity “to value and move across 
different cultural and social peer groups and environments” (Carter 2010). If 
school environments allow students to display more different types of behavior 
than gendered expectations (Pascoe 2012), then adolescents might find they don’t 
need to prioritize their gender category when developing friendships. This study 
thus hypothesizes that as school-level gender-typed behavior heterogeneity 
increases, the strength of gender homophily will decrease. 
 
H2b: The effect of gender homophily on tie formation will 











The adolescent friendship network data draws from the wave 1 component 
of National Longitudinal Study of Adolescent to Adult Health (Add Health). Add 
Health is a longitudinal study of a nationally representative sample of adolescents 
in grades 7-12 in the United States (Harris 2013). The wave 1 data was collected 
from 1994 to 1995, which includes in-school surveys and in-home interviews (one 
year after in-school surveys). To develop a gender-typed behavior scale, I include 
all participants who were sampled for in-home interviews and did answer 
questions related to gender-typed behavior. 
For network analysis, I use the “saturated sample,” in which Add Health 
attempted both in-school questionnaires and in-home interviews to all enrolled 
students in 16 schools (Bearman, Moody and Stovel 2004). I removed one school 
since it is a special education school. Therefore, there are fifteen schools in my 
sample. Table 1 provides basic information for each of the fifteen schools. The 
minimum response rates on friendships is close to 70%, reducing the problem of 
missing nodes and edges (Wang et al. 2016).  
The undirected network data was collected by name generators method 
(adams 2019). By presenting a roster of other students attending their school, 
students were asked to identify up to five male friends and five female friends.2 
Adopting the union approach (adams 2019: 34), the current study counts 
friendship ties as present if either of the students reports it present. This approach 
 
2 The upper limitation of friendship nominations affected few students. More discussion can be 
found in Moody (2001: 690).  
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is commonly used when network data is collected from self-report (Brewer 2000). 
I exclude the students who reported no friendship ties, and keep students who also 
received in-home interviews to ensure the participants have both network and 
attribute data. 
B. Dependent variables 
Tie formation 
The major outcome is whether students form friendship ties, which is a 
binary variable at the tie level (having a tie or not). Using network modeling 
methods, the predicted outcome is the probability of developing friendship ties 
among two students.  
C. Individual level measures 
Gender-Typed behavior 
Following gender-diagnostic techniques (Fleming, Harris and Halpern 
2017), I develop an empirical latent probability variable to measure gender-typed 
behavior. Similar to discriminant analysis in machine learning, gender-diagnostic 
techniques develop a linear combination of items that will discriminate between 
men and women by applying logistic regression (Fleming, Harris and Halpern 
2017; Nagata et al. 2020). To ensure that the gender-typed behavior measure 
applies to the Add Health dataset, I use the wave-1 final variable list identified by 
Fleming et al. (2017), and exclude variables whose meaning is ambiguous or lack 
face validity. The final variable list includes 21 items, and includes a variety of 
survey topics (e.g. daily activities, general health, delinquency, etc.). The 
independent-samples t-tests Table 2 in indicate in general boys and girls have 
distinct responses to these items. 
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The descriptive statistics in Table 2 shows in the middle 1990s, the 
gendered expectations represented by adolescents’ attitudes and behaviors are 
similar to traditional gendered stereotypes. For example, boys tended to report 
more engagement in active sport and playing video or computer games, whereas 
girls reported more emotional expression. Following gender-diagnostic 
techniques, for each target school I then estimate a logistic regression model to 
assess whether a respondent is a boy or girl using all adolescents except the 
school for which probability scores are sought. Then I use the coefficients to 
compute predicted probability scores of being boys or girls for adolescents within 
the target school. The results of probability are gender-typed behavior scores. 
Specifically, I use the formula below to ensure the predicted value ranges 
from 0 to 1, where a score near to 1 means the adolescent behaves more like a 
girl, and a score near 0 means the adolescent behaves more like a boy. All 
variables strongly contribute to the final gender-typed behavior scale. 
 
𝐿𝑜𝑔𝑖𝑡(𝜃) =  𝛼 +  𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 … 𝛽25𝑥25, 𝑤ℎ𝑒𝑟𝑒 𝑥 𝑖𝑠 𝑠𝑢𝑟𝑣𝑒𝑦 𝑖𝑡𝑒𝑚  
𝜃 =  
𝑝
1 − 𝑝
, 𝑝 = 𝑃(𝑌 = 1), 𝑤ℎ𝑒𝑟𝑒 𝑌 = 1 𝑖𝑠 𝑤𝑜𝑚𝑒𝑛. 
 
 One of the advantages of the gender-diagnostic technique is that it 
demonstrates the variation of gender-typed behavior in adolescence. Figure 1 
shows a boxplot of gender-typed behavior among boys and girls in the saturated 
sample (N = 3,578). This figure displays the distribution (e.g. min, first quartile, 
median, third quartile, and max), demonstrating distinct differences in gender-




D. Dyadic level measures 
Same-Gender 
Same-gender measure captures whether two students belong to the same 
gender group. Gender is coded by interviewers. There are four options in the 
survey questionnaires: male, female, refused, and don’t know. I coded male as 0 
and female as 1, and coded “refused” and “don’t know” as missing values. This 
dyad-level variable is the most used measure in estimating gender homophily.  
 
Difference in Gender-Typed behavior 
I estimate the strength of gender-typed behavior homophily by measuring 
the difference in gender-typed behavior scores among two students. The smaller 
difference means both students’ gender-typed behavior scores are similar. In line 
with the homophily principle, I expect that if two adolescents’ gender-typed 
behavior scores are similar, we should observe they are likely to become friends. 
While in the models a significant effect of gender-typed behavior homophily 
should have a negative coefficient, to facilitate interpretation I reverse the 
coefficient sign so that positive coefficients can be interpreted as stronger gender-
typed behavior homophily. 
E. School level measures 
Gender-Typed behavior Heterogeneity (standard deviation) 
I calculate school-level gender-typed behavior heterogeneity using 
standard deviation. Standard deviation is a simple yet effective statistic that 
captures heterogeneity and dispersion of a set of values  by taking the square root 
of variance, the averages of the squared differences from the mean of gender-
typed behavior. The last column in Table 1 shows school-level gender-typed 
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behavior heterogeneity across fifteen schools. A higher standard deviation 
indicates more heterogeneous gender-typed behavior in that school environment. 
F. Endogenous network effects and control variables 
Because endogenous network effects, such as transitivity, also drive 
homophilous network structure, this study controls for endogenous network 
effects to better tease out the effects of gender and gender-typed behavior 
homophily. Following previous network research (Goodreau, Kitts and Morris 
2009), I include a transitivity effect to control for potentially endogenous network 
effects. Transitivity means friends of friends are more likely to become friends. I 
also control for age and socioeconomic status which may influence tie formation, 
where socioeconomic status is measured as the maximum of parents’ education. 
Like gender and gender-typed behavior, I include a homophily effect for each of 
these two individuals. Finally, the main models do not include race because some 
schools in the saturated sample are predominantly white or black. However, given 
racial homophily is one of the most significant factors in adolescent friendships 
(Moody 2001; Mouw and Entwisle 2006), I conduct a robustness analysis with a 
subsample of schools which have enough racial groups to test the robustness of 
findings. 
G. Analytical Strategies 
Table 3 summarizes my hypotheses, analytical level, and statistical 
method. My analysis consists of two steps. First, I analyze fifteen schools’ 
network tie formation processes separately through exponential random graph 
models (ERGMs). ERGMs are a set of logit models that estimate the occurrence 
of ties (Robins et al. 2007). The core assumption of ERGMs is that the observed 
network data was generated by an unknown stochastic process. ERGMs then 
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model these processes by fitting parameters, and then find the one that will be 
most likely to generate the observed network data (Robins et al. 2007). Two types 
of terms are widely used in ERGMs. The first are endogenous network effects, 
such as transitivity (Goodreau, Kitts and Morris 2009). The second are exogenous 
network effects, such as homophily (Wimmer and Lewis 2010).  
In this study, the ERGMs is expressed as follows: 
 
𝑃(𝑌 = 𝑦|𝑥) =   𝛽0(𝐸𝑑𝑔𝑒𝑠𝑖𝑗) + 𝛽1(𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦𝑖𝑗) +  𝛽2(𝑆𝑎𝑚𝑒 𝐺𝑒𝑛𝑑𝑒𝑟𝑖𝑗)
+  𝛽3(𝐺𝑒𝑛𝑑𝑒𝑟𝑇𝑦𝑝𝑒𝑑 𝐵𝑒ℎ𝑎𝑣𝑖𝑜𝑟 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑗)
+ 𝛽4(𝐴𝑔𝑒 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑗) + 𝛽5(𝑆𝑎𝑚𝑒 𝑆𝑜𝑐𝑖𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑆𝑡𝑎𝑡𝑢𝑠𝑖𝑗)  
 
The model includes an ‘edge’ term, which refers to the density in 
networks, and is sometimes described like an intercept in traditional regression 
models. The transitivity effect is captured using the geometrically weighted 
edgewise shared partner distribution, also called GWESP term. The homophily 
effects include gender, gender-typed behavior, age, and socioeconomic status. 
Each coefficient demonstrates the effect on the log-odds of friendship ties, 
conditional on everything else. All ERGMs I fit reach convergence in terms of 
MCMC sample statistics. Also, a goodness-of-fit examination (see Appendix A1-
A3 for goodness-of-fit plots) demonstrates that the simulated networks from the 
models properly capture the characteristics of the observed networks in fifteen 
schools. 
Second, I combine the results from ERGMs by using a meta-analysis 
approach (An 2015). Meta-analysis is a statistical procedure that pools the results 
from multiple studies whose measurements and research designs are the same or 
similar (e.g. each of schools received the same survey in Add Health). In this 
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study, the analytic goal of meta-analysis is to assess the treatment effects by 
yielding a weighted average of the homophily effects across schools. This method 
can also examine the relationship between homophily effects and contextual 
factors, which is called meta-regression. The formula of meta-regression is similar 
to a standard regression equation, whereas it includes sample error and between-
study heterogeneity (Harrer et al. 2019). 
 
𝜃 ̂ =  𝜃 +  𝛽𝑋𝑘 + 𝜖𝑘 +  𝜁𝑘    
 
Here 𝜃 ̂ is the effect size estimate of the coefficients from ERGMs. 𝜃 is the 
true effect size. 𝑋𝑘 refers to the school-level gender-typed behavior heterogeneity, 
and 𝛽 is regression coefficient. k is the number of schools (k=15). 𝜖𝑘 is the 
sample error through which the effect sizes of ERGM coefficients deviate from 
the true effects, and 𝜁𝑘  introduces another error by the assumption that the true 
effects are sampled from the overarching distribution of effect size rather than a 
true distribution. 
The meta-regression models examine the cross-level moderating effects of 
contextual factors on the expression of gender and gender-typed behavior 
homophily, while controlling for other endogenous network effects and 
covariates. Following prior work (McFarland et al. 2014; Smith et al. 2016), I use 
both univariate and multivariate random-effects meta-regression models to 
estimate homophily effects across fifteen schools. Different from univariate meta-
regression, multivariate meta-regression takes the interdependency of ERGM 
coefficients into account, and thus generate potentially more unbiased estimates 
(McFarland et al. 2014). 
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Both ERGMs and meta-analysis are estimated in the R environment. The 
R package for ERGMs is “ERGM,” version 3.10.4 (in “statnet” package) (Hunter 
et al. 2008). The R package for univariate meta-analysis is “metafor,” version 2.4-
0 (Cooper, Hedges and Valentine 2009). For multivariate meta-regression, I use 


























A. Main Results 
Table 4 shows the results of meta-analysis from fifteen ERGMs, which 
include pooled effect estimates, standard error estimates, two indicators of 
between-study heterogeneity (𝜏2 and 𝐼2), and the minimum and maximum 
ERGMs coefficients in the fifteen schools. First, the estimated coefficient of 
gender homophily corroborates prior studies that investigate the same gender 
homophily effect using Add Health data (Goodreau, Kitts and Morris 2009; 
McFarland et al. 2014). After controlling for endogenous network effects and 
other homophily effects, the coefficient of gender homophily is positive and 
statistically significant, indicating adolescents prefer same-gender friends. 
More importantly, the reversal of pooled coefficient estimates of gender-
typed behavior homophily is also positive and statistically significant (Odds ratio: 
exp(0.147) = 1.158 ; p < 0.001), meaning adolescents who have similar gender-
typed behavior scores are more likely to befriend one another. This finding 
supports the gender-typed behavior homophily hypothesis (H1), and the results in 
multivariate meta-analysis show gender-typed behavior homophily exists even 
though we take the interdependency of ERGM coefficients into consideration. 
Also, low between-study heterogeneity (𝜏2 = 0, 𝐼2 = 0) suggests that gender-typed 
behavior homophily might be robust across schools. 
Turning to the association between homophily effects and cultural 
contexts, Table 5 and Figure 1 illustrate the effect of school-level gender-typed 
behavior heterogeneity on gender homophily and gender-typed behavior 
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homophily.3 Although results from meta-regression show the moderating effect 
of school-level gender-typed behavior heterogeneity is not significant, the trends 
in Figure 1 show moderate associations. According to Figure 2A, we can see that 
as the school-level variance of gender-typed behavior increases, the effect of 
gender-typed behavior homophily is stronger (correlation = 0.24), providing 
partial support for Hypothesis 2a. Figure 2B shows the opposite association 
(correlation = -0.20), implying adolescents tend not to use gender as the primary 
basis of sorting as gender-typed behavior heterogeneity increases. This negative 
association also partially supports Hypothesis 2b.  
In summary, the results support that gender typical behavior is an 
important factor in the friendship formation process. Adolescents tend to befriend 
one another when they have similar gender-typed behavior, in addition to simple 
demographic affiliation. Second, as students in a school exhibit more 
heterogeneous gender-typed behavior, such a cultural environment provides 
adolescents more opportunities to associate with those who have similar gender-
typed behavior, while moderately dampening the salience of gender category. 
B. Robustness Tests 
Given previous network studies show there is interaction between 
sociodemographic characteristics and group identification (Leszczensky and Pink 
2019), I examine whether there is interaction between gender and gender-typed 
behavior in adolescent friendship networks. At the dyadic level, I thus conduct a 
robustness analysis of gender-typed behavior homophily by examining its 
interaction with gender groups. I create an interaction term between an 
 
3 Given our sample size for meta-analysis is only fifteen schools, it is possible that the results are 
affected by limited degrees of freedom. The meta-regression models thus use small-sample 
corrected RVE methods to address this concern (Tipton and Pustejovsky 2015). 
 
23 
individual’s gender-typed behavior and gender category, and include it in the 
ERGMs. The interpretation of interaction is whether gender-typed behavior 
homophily is more salient for certain gender groups. Table 6 shows the results 
from the meta-analysis of ERGMs after including the interaction effect. Although 
in univariate meta-analysis there is a significant positive effect of interaction, the 
corresponding coefficient estimate in multivariate meta-analysis is not statistically 
significant (Odds ratio: exp(-0.03) = 0.97; p  =  0.838). In other words, there is no 
sufficient evidence to conclude that gender-typed behavior homophily only 
applies to certain gender groups if we take interdependency of ERGM coefficients 
into account. 
It is also possible that the interaction occurs at the contextual level. 
Indeed, previous work found that some contexts, such as egalitarian gender-role 
attitudes, only influence men’s friendships (Kalmijn 2002). Figure 3 reveals that 
as school-level gender-typed behavior becomes more heterogeneous, the gender-
typed behavior homophily effects become more salient in boys’ friendships than 
girls’ friendships, whereas gender homophily becomes less important in girls’ 
friendships. I thus add in a cross-level interaction effect in the meta-regression 
model (gender-typed behavior homophily X gender category X school-level 
gender-typed behavior heterogeneity). The results show the cross-level interaction 
is not statistically significant (results available upon request). 
Finally, the main models may be misspecified because an important 
exogenous network factor, racial homophily, is left out. To address this issue, I 
replicate the analysis using a subsample of schools which have enough variation 
in the distribution of racial groups (N=11), and construct a measure of race by 
coding responses into white, black, and others. Table 7 presents the estimates 
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from the models controlling for racial homophily effect. The main effect of 
gender-typed behavior homophily does not change. Also, Figure 4 presents the 
cross-level associations between gender-typed behavior heterogeneity and 
homophily effects, and the results of meta-regression shows similar trends (results 
available upon request). 
In summary, the robustness tests demonstrate that the findings are not 
fragile in terms of interaction effects and model misspecification. Evidence shows 
that the effects of gender-typed behavior homophily and school-level 
heterogeneity of gender-typed behavior apply to both boys and girls. Not only 
gender-typed behavior homophily may have the same consequences for both boys 
and girls, the cultural context may also encourage both boys and girls to rely on 
their gender-typed behavior as the primary basis of friendships rather than gender 


















From analyzing adolescent friendships using the Add Health dataset, this 
study sets out to develop and test the argument that culture is a key factor for 
understanding both homophilous attraction and contextual network formation 
process. While prior work has shown strong patterns of gender homophily among 
adolescents (Goodreau, Kitts and Morris 2009; McPherson, Smith-Lovin and 
Cook 2001), the empirical focus of this study is the more nuanced relationships 
between gender-typed behavior, homophilous networks, and cultural context. 
Consistent with the first hypothesis, the shared gender-typed behavior among 
adolescents has a strong and positive effect on friendship formation processes, 
indicating that adolescents not only rely on their categorical characteristics, but 
use their cultural behaviors about gender expectations to develop friendship 
(Martin et al. 2013).  
Moreover, drawing on network ecology theory, this study tests the second 
and third hypotheses that school-level gender-typed behavior heterogeneity may 
moderate the strength of dyad-level gender homophily and gender-typed behavior 
homophily. The results show partial support that there is a moderate positive 
cross-level relationship between gender-typed heterogeneity and gender-typed 
behavior homophily, and negative cross-level relationship between gender-typed 
heterogeneity and gender homophily. Although these associations are not 
statistically significant, the trends present an interesting finding that increased 
school-level cultural heterogeneity may suppress the homophilous attraction by 




Importantly, all of the findings are robust to the inclusion of interactions 
between gender-typed behavior and gender category. The results from robustness 
tests are noteworthy given prior network research have argued that boys and girls 
develop distinctive network patterns (McPherson, Smith-Lovin and Cook 2001), 
and the results show it is possible that both groups might be likely to use gender-
typed behavior and gender categories to form friendships, and might be shaped by 
gender-typed behavior heterogeneity. The findings are also robust to controlling 
for more complicated interactions and other important exogenous network effects 
(Wimmer and Lewis 2010).  
Several factors could explain why the contextual effect of gender-typed 
heterogeneity is not statistically significant. First, the measurement of gender-
typed heterogeneity is derived from adolescent’s attitudes and behavior in their 
everyday life and might not fully capture the nuances of gender practices in 
school. However, given that the Add Health survey did not ask respondents about 
their gender practices in school, I am unable to test this hypothesis. Second, 
cultural contexts may have a significant long-term effect on friendship formation. 
Compared to formal organizational characteristics, such as organization of 
academic and extracurricular activities, cultural contexts like gender-typed 
heterogeneity are more implicit and may require time to shape the salience of 
attributes or the opportunity structures (Lizardo and Strand 2010). Future work 
should examine this argument using longitudinal data on friendships to better 
understand the contextual network processes (Leszczensky and Pink 2019; Smith 
et al. 2016).  
An additional limitation in this study is the data set used in this study was 
collected during a specific historical period. In the mid-1990s, gender stereotypes 
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may be a salient characteristic for youth in the school, and adolescents might align 
their gender-typed behavior with traditional gender stereotypes. As traditional 
gender stereotypes have become less acceptable in recent years (Smith, 
McPherson and Smith-Lovin 2014), it is important to use more recent data to 
examine if other characteristics, such as sexuality, may play a more important role 
in shaping adolescent friendship networks (Pascoe 2012). 
Despite these limitations, this study makes several theoretical and 
methodological contributions to research on network and culture. First, this study 
develops a novel approach to measure cultural behavior (Mohr et al. 2020). While 
collecting self-reported attitudes and behaviors is a common method for studying 
cultural tastes and consumption (Lizardo 2006; Vaisey and Lizardo 2010), only a 
few treat these survey responses as bodily practices that are biased by cultural 
expectations (Martin 1998; Walker 1994). Inspired by a critical perspective about 
gender (West and Zimmerman 1987), the gender-typed behavior score provides 
an inductive-based measure for researchers to examine the role of culture in 
network formation processes (Lizardo 2006; Wimmer and Lewis 2010). 
Second, this study extends the scope of network ecology theory to the 
relationship between cultural contexts and adolescent network formation. 
Drawing on network ecology theory, McFarland and colleagues (2014: 1112) 
suspect that school culture, such as “the strength or prevalence of common belief 
in, or commitment to, a shared group or institution as well as differences in the 
perception of shared identity,” might shape the strength of homophily. This study 
provides partial support to this speculation, but also demonstrates that increased 
cultural heterogeneity might be able to offset the salience of categorical 
characteristics in network formation processes. 
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The practical implication from this study for education policy is that 
changing cultural contexts has the potential to reduce friendship segregation based 
upon social categories (i.e. encourage more heterogeneity of gender-typed 
behavior in a school). If we can identify more contextual factors that lead people 
to form social ties in ways that are not perfectly correlated with status, then we 
can develop more effective policy interventions to reduce intergroup prejudice 
and inequality. This study is one starting point among many towards achieving 























This study examines to what extent culture shapes friendship segregation. 
Drawing on both homophily principle and network ecology theory, this study 
theorizes that adolescents are likely to befriend peers who share similar gender-
typed behavior. Also, as the schools exhibit more heterogeneous gender-typed 
behavior, the gender-typed behavior homophily tends to be stronger and the 
gender homophily tends to be weaker. Overall, this study finds support for the 
importance of gender-typed behavior homophily and partial support for the 
contextual effect of gender-typed behavior heterogeneity. These findings not only 
suggest that individual’s cultural attributes may become an important factor when 
people develop social ties, but that cultural environments might moderate 







































1 85 61 71.8% 29 32 0.39 (0.19) 0.76 (0.22) 0.276 
2 178 119 66.9% 70 49 0.35 (0.24) 0.35 (0.24) 0.293 
3 181 160 88.4% 90 70 0.32 (0.23) 0.32 (0.23) 0.283 
4 133 109 82.0% 54 55 0.29 (0.23) 0.29 (0.23) 0.316 
5 193 149 77.2% 62 87 0.30 (0.22) 0.30 (0.22) 0.300 
6 1024 818 79.9% 430 388 0.33 (0.22) 0.33 (0.22) 0.300 
7 2104 1675 79.6% 871 804 0.35 (0.25) 0.35 (0.25) 0.305 
8 135 96 71.1% 45 51 0.35 (0.24) 0.35 (0.24) 0.294 
9 102 90 88.2% 42 48 0.25 (0.18) 0.25 (0.18) 0.327 
10 95 80 84.2% 38 42 0.26 (0.23) 0.26 (0.23) 0.274 
11 26 20 76.9% 9 11 0.35 (0.27) 0.35 (0.27) 0.300 
12 60 55 91.7% 28 27 0.19 (0.18) 0.19 (0.18) 0.304 
13 69 51 73.9% 24 27 0.45 (0.24) 0.45 (0.24) 0.226 
14 47 42 89.4% 20 22 0.35 (0.26) 0.35 (0.26) 0.279 
15 64 53 82.8% 18 35 0.29 (0.27) 0.29 (0.27) 0.304 
a Number of students in the network data includes isolated nodes, but excludes those having missing 
values on gender-typed behavior variables. 










Table 2  Gender-typed behavior variables 





Welch Two Sample t-
test significance 
Daily Activities 
1 Frequency of playing an active sport (0 = 
Not at all; 3 = 5 or more times) 
0/3 1.70 (1.13) 1.07 (1.08) *** 
2 Hours per week playing video/computer 
games (0 – 99 h) 
0/99 4.23 (8.18) 1.34 (3.78) *** 
3 Frequency of doing work around the house 
(0 = Not at all; 3 = 5 or more times) 
0/3 1.92 (0.90) 2.15 (0.86) *** 
4 Frequency of exercise (0 = Not at all; 3 = 5 
or more times) 
0/3 1.61 (1.09) 1.66 (1.01) *** 
5 Hours per week listening to the radio (0 – 
99 h) 




6 Frequency of poor appetite (0 = Never; 4 = 
Every day) 
0/4 0.50 (0.78) 0.78 (0.92) *** 
7 Frequency of moodiness (0 = Never; 4 = 
Every day) 
0/4 1.09 (0.96) 1.51 (1.05) *** 
8 Frequency of Crying (0 = Never; 4 = Every 
day) 
0/4 0.16 (0.42) 0.64 (0.81) *** 
9 How do you think of yourself in terms of 
weight? (1 = Very underweight; 5 = Very 
overweight) 
1/5 2.99 (0.77) 3.33 (0.79) *** 
10 Frequency of wearing a helmet while 
cycling (0 = Never; 4 = Always) 
0/5 1.39 (2.10) 2.08 (2.36) *** 
11 Frequency wearing a seatbelt in the car (0 
= Never; 4 = Always) 
0/4 2.95 (1.24) 3.23 (1.09) *** 
Delinquency 
12 Frequency getting into a serious physical 
fight (0 = Never; 3 = 5 or more times) 
0/3 0.61 (0.88) 0.32 (0.65) *** 
 
Personality and Family 
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13 Upset by difficult problems (1 = Strongly 
agree; 5 = Strongly disagree) 
1/5 2.59 (1.03) 2.30 (0.96) *** 
14 You never get sad (1 = Strongly agree; 5 = 
Strongly disagree) 
1/5 3.48 (1.00) 3.82 (0.88) *** 
15 You have a lot to be proud of (1 = Strongly 
agree; 5 = Strongly disagree) 
1/5 1.65 (0.70) 1.78 (0.75) *** 
16 Rely on gut feelings to make decisions (1 = 
Strongly agree; 5 = Strongly disagree) 
1/5 2.92 (1.14) 3.08 (1.12) *** 
Protective Factors 
17 How much do you feel adults care about 
you? (1 = Not at all; 5 = Very much) 
1/5 4.30 (0.86) 4.44 (0.79) *** 
18 How much do you feel that your friends 
care about you? (1 = Not at all; 5 = Very 
much) 
1/5 4.12 (0.81) 4.35 (0.78) *** 
Feelings 
19 You felt you were just as good as other 
people (0 = Never/Rarely; 3 = Most of the 
time) 
0/3 1.96 (1.01) 1.79 (1.01) *** 
Academics and Education 
20 Have you ever received an out-of-school 
suspension from school? (0 = No; 1 = Yes) 
0/1 0.37 (0.48) 0.21 (0.41) *** 
Expectations 
21 How likely is it that you will go to college 
(1 = Low; 5 = High) 
1/5 3.98 (1.21) 4.28 (1.08) *** 
. p<0.1, *p<.05, **p<.01, ***p<.001; two-tailed test 









Figure 1 Boxplot of gender-typed behavior scores in fifteen schools 











Table 3 Summary of hypotheses, theories, analytical levels, and methods 
Hypothesis Analytical level Statistical method 
H1 Difference in gender typical 




Exponential random graph 
models (ERGMs) + meta-
analysis 
H2a Variance of gender typical behavior 
↑,  gender-typed behavior 





H2b Variance of gender typical behavior 




















Table 4 Mean Coefficients ERGMs on Friendship Networks (log-odds) 
 Univariate Meta-Analysis Multivariate Meta-Analysis 
 b SE 𝜏2 𝐼2 Min Max b SE 
Homophily          
     Gender  0.25*** 0.04 0.01 41.24 -0.21 0.53      0.22*** 0.05  
     Gender-typed behavior†  0.26*** 0.05 0 0 -0.67 0.79  0.19* 0.08  
     Age   -0.81*** 0.04 0.01 69.10 -1.56 -0.27    -0.86*** 0.07  
     Socioeconomic status    0.180* 0.07 0.03 63.41 -0.21 0.54  0.15* 0.05  
Endogenous effects          
     Edges (Density) -3.20*** 0.30 1.29 98.26 -6.23 -1.87     -3.26*** 0.32  
     GWESP (Transitivity)   0.91*** 0.12 0.20 96.80 -0.11 1.83              0.91 0.13  
NOTE. — b = estimated average ERGM coefficients weighted by their variance, SE = standard 
error of the estimated ERGM coefficients, 𝜏2 = estimated variance of the distribution of ERGM 
coefficients, 𝐼2 = percentage of variability in the effect sizes which is caused by heterogeneity. 
† The sign of the coefficient for gender-typed behavior homophily has been reversed to facilitate 
interpretation. 













Table 5 Meta-Regression (Moderator: Gender-Typed Behavior Heterogeneity) 
(log-odds) 
 Univariate Meta-Regression Multivariate Meta-Regression 
 Intercept Moderator Intercept Moderator 
 b SE b SE b SE b SE 
Homophily            
     Gender   0.65 0.67   -1.34  2.26 0.66 0.86 -1.50 2.87  
    Gender-typed 
behavior† 
  1.50 1.28   -5.85  4.26 0.82 1.55  3.46 5.15  
     Age   -1.48* 0.65    2.26      2.20 -1.57. 0.44  2.41 1.57  
Socioeconomic status        -0.14 0.95    1.08  3.19 -0.03 0.54  0.62   1.85  
Endogenous effects            
     Edges (Density)        -0.27 3.99 -10.03 13.63 -0.14 2.19 -10.71 8.37  
 GWESP (Transitivity)        -0.76 1.56    5.69   5.34 -0.72 1.26    5.60 4.34  
NOTE. — b = estimated average ERGM coefficients weighted by their variance (log-odds), SE = 
standard error of the estimated ERGM coefficients. 
† The sign of the coefficient for gender-typed behavior homophily has been reversed to facilitate 
interpretation. 






Figure 2 Gender and gender-typed behavior homophily coefficients estimated 
using ERGM (weighted by their variance) plotted by gender-typed behavior 
















Table 6 Robustness Tests: Interaction Effect 
 Univariate Meta-Analysis 
Multivariate Meta-
Analysis 
 b SE 𝜏2 𝐼2 Min Max b SE 
Homophily          
     Gender  0.30*** 0.07 0.02 39.24 -
0.30 
0.56      0.21** 0.07  
     Gender-typed behavior†   0.35*** 0.07 0.01 8.33 -
1.11 
1.74  0.19 0.13  
     Gender X Gender-typed 
behavior 
  0.18** 0.06 0.00 3.36 -
2.09 
0.83 -0.03 0.14  




      -0.86*** 0.06  
     Socioeconomic status   0.18* 0.08 0.04 69.35 -
0.20 
0.60      0.16** 0.06  
Endogenous effects          




       -3.30*** 0.38  
     GWESP (Transitivity) 0.90*** 0.12 0.20 96.71 -
0.11 
1.82         0.94*** 0.12  
NOTE. — b = estimated average ERGM coefficients weighted by their variance, SE = standard 
error of the estimated ERGM coefficients, 𝜏2 = estimated variance of the distribution of ERGM 
coefficients, 𝐼2 = percentage of variability in the effect sizes which is caused by heterogeneity. 
† The sign of the coefficient for gender-typed behavior homophily has been reversed to facilitate 
interpretation. 







Figure 3 Interaction effect between gender-typed behavior homophily and school-
















Table 7 Robustness Tests: Racial Homophily Included (N=11) 
 Univariate Meta-Analysis 
Multivariate Meta-
Analysis 
 b SE 𝜏2 𝐼2 Min Max b SE 
Homophily          
     Gender  0.25*** 0.05 0.01 58.03 -
0.21 
0.53      0.20*** 0.06  
     Gender-typed behavior†  0.27*** 0.05 0 0 -
0.68 
0.67    0.22** 0.08  
     Race  0.35. 0.17 0.26 94.25 -
0.82 
1.44   0.33* 0.17  




      -0.88*** 0.07  
     Socioeconomic status  0.17* 0.09 0.04 75.10 -
0.21 
0.58    0.14* 0.08  
Endogenous effects          




       -3.68*** 0.44  
     GWESP (Transitivity)  0.92*** 0.16 0.26 97.96 -
0.11 
1.81         0.94*** 0.16  
NOTE. — b = estimated average ERGM coefficients weighted by their variance, SE = standard 
error of the estimated ERGM coefficients, 𝜏2 = estimated variance of the distribution of ERGM 
coefficients, 𝐼2 = percentage of variability in the effect sizes which is caused by heterogeneity. 
† The sign of the coefficient for gender-typed behavior homophily has been reversed to facilitate 
interpretation. 






Figure 4 Gender and gender-typed behavior homophily coefficients estimated 
using ERGM (weighted by their variance) plotted by gender-typed behavior 
heterogeneity in school (A:  Gender-typed behavior homophily, B: Gender 
















Goodness−of−Fit Diagnostics for School ID 1 to 5 
  
NOTE. — Each row depicts the results from the main ERG model for one school. For each 
school, the four columns represent different goodness-of-fit for different statistics (from left to 
right: degree, edge-wise shared partners, minimum geodesic distance, and model statistics). The 
dark solid line represents the statistics calculated from the observed networks, and the boxplots 






Goodness−of−Fit Diagnostics for School ID 6 to 10 
  
NOTE. — Each row depicts the results from the main ERG model for one school. For each 
school, the four columns represent different goodness-of-fit for different statistics (from left to 
right: degree, edge-wise shared partners, minimum geodesic distance, and model statistics). The 
dark solid line represents the statistics calculated from the observed networks, and the boxplots 







Goodness−of−Fit Diagnostics for School ID 11 to 15 
 
NOTE. — Each row depicts the results from the main ERG model for one school. For each 
school, the four columns represent different goodness-of-fit for different statistics (from left to 
right: degree, edge-wise shared partners, minimum geodesic distance, and model statistics). The 
dark solid line represents the statistics calculated from the observed networks, and the boxplots 
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